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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an organic 
electrolytic-solution rechargeable battery with few falls of the load characteristic 
accompanying the increase in a charge-and-discharge cycle in more detail about an 
organic electrolytic-solution rechargeable battery. 
[0002] 

[Description of the Prior Art] An organic electrolytic-solution rechargeable battery is a 
rechargeable battery which used the organic solvent as a solvent of the electrolytic 
solution, and this organic electrolytic-solution rechargeable battery has a large capacity, 
and is in the inclination whose need increases increasingly from their being the high 
voltage, high-energy density, and high power. 

[0003] And as a solvent of the organic electrolytic solution (only henceforth [ except 
when a cell is expressed ] the "electrolytic solution") of this cell, cyclic ester, such as 
ethylene carbonate, and chain-like ester, such as diethyl carbonate and a methyl 
propionate, were mixed, and have so far been used. 

[0004] However, according to examination of this invention persons, although the low- 
temperature property is improvable, that the load characteristic of a cell tends to fall with 
the increase in a charge-and-discharge cycle made clear the cell using the above chain- 
like ester as a main solvent. 

[0005] Then, that this invention persons should study the cause, as a result of repeating 
examination further, the negative-electrode active material reacted with the solvent of the 
electrolytic solution on the negative-electrode front face, and being caused when the 
resultant adheres to a negative-electrode front face as a coat made the fall of the above- 
mentioned load characteristic clear. 
[0006] 

[Problem(s) to be Solved by the Invention] About the reaction of the negative-electrode 
active material on the front face of a negative electrode, and an electrolytic-solution 
solvent, D. Aurbach and others is an organic carbonate (R0C02 Li) and Li2 C03 on the 
carbon of a negative-electrode active material. It has reported that the alkoxide (ROLi) 
etc. is generating [J, Electrochemical Soc, Vol, 142 (No.9), p2882 (1995)]. Moreover, in 
the mixed solvent of ethylene carbonate and diethyl carbonate, if the rate of the diethyl 
carbonate of chain-like ester increases more than 1:1, it is reported to the multiple address 
sentence that a bad influence appears in a charge-and-discharge cycle property. 
Moreover, also in examination of this invention persons, it has become clear that the load 



characteristic of a cell falls with the increase in a charge-and-discharge cycle. 
[0007] Therefore, this invention solves the trouble in the above conventional organic 
electrolytic-solution rechargeable batteries, and aims at the fall of the load characteristic 
accompanying the increase in a charge-and-discharge cycle offering a few organic 
electrolytic-solution rechargeable battery. 
[0008] 

[Means for Solving the Problem] By making the electrolytic solution contain a fluorine 
content aromatic compound, this invention suppresses the fall of the load characteristic 
accompanying the increase in a charge-and-discharge cycle, and attains the above- 
mentioned purpose. 
[0009] 

[Embodiments of the Invention] Why the fall of the load characteristic accompanying the 
increase in a charge-and-discharge cycle is suppressed by addition of the fluorine content 
aromatic compound used in this invention and its fluorine content aromatic compound 
next is explained in detail. 

[0010] First, explanation of a fluorine content aromatic compound mentions truffe 
RUORO benzene, a monochrome fluorobenzene, truffe RUORO toluene, a screw 
trifluoromethyl benzene, difluoro benzene, 1-fluoro naphthalene, etc. in this invention as 
a fluorine content aromatic compound which the electrolytic solution is made to contain, 
for example. 

[001 1] It is desirable that it is especially below 1 weight section below 5 weight sections 
below 10 weight sections to the electrolytic-solution solvent 100 weight section, and is 
especially more than the 0,5 weight section more than the 0.2 weight section more than 
the 0.1 weight sections as a content in the electrolytic solution of this fluorine content 
aromatic compound. There is a possibility that there is a possibility that the effect which 
s uppresses the fall of the load characteristic a ccompanying the increase in a charge-and- 
dTscharge cycle may stop being fully discovered when there are few contents of a fluorine 
content aromatic compound than the above, and a cell property may fall when there are 
more contents of a fluorine content aromatic compound than the above. 
[0012] And this fluorine content aromatic compound may be added to the electrolytic 
solution [ finishmg / manufacture / already ], and it may add with an electrolyte at the 
time of manufacture of the electrolytic solution, and further, in advance of electrolytic 
addition, you may add to an organic solvent, and especially the method of making it 
contain is not limited. 

[0013] In this invention, the reason which can suppress the fall of the load characteristic 
accompanying a charge-and-discharge cycle by making the electrolytic solution contain a 
fluorine content aromatic compound is considered as follows, although it now is not 
necessarily clear. 

[0014] If the carbon material which was excellent as a negative-electrode active material 
when the carbon material which is the most desirable example as a negative-electrode 
active material in this invention was mentioned as the example and explained reacts in 
part with the solvent in the electrolytic solution, a thin good coat is formed on the surface 
of a negative electrode and a reaction advances to some extent, the above-mentioned coat 
will come to function as a protective layer (protection layer) which prevents a reaction 
with an electrolytic-solution solvent conversely. And since the above-mentioned coat is a 
thin coat which can pass a lithium ion, it does not do influence to electrode reaction. 



However, if the ratio of the chain-like ester in an electrolytic-solution solvent becomes 
high, it will be thought that the reactivity of the carbon material on the front face of a 
negative electrode and a solvent becomes high, it becomes impossible to press down the 
thickness of a coat in suitable thickness, and a coat becomes thi ck with the increase in a 
charge-and-discharge cycle. 

[0015] However, if the above-mentioned electrolytic-solution system is made to contain a 
fluorine content aromatic compound, the fluorine content aromatic compound will adsorb 
or react on the surface of a carbon material, and it will be thought in the state of a thin 
coat that a reaction with the solvent of the electrolytic solution is suppressed. 
[0016] In this invention, although especially the solvent of the electrolytic solution is not 
limited, when chain-like ester is used as a main solvent, t he ef fect is demonstrat ed 
espe cially notably ^ As such chain-like ester , the organic solvent which has COO- 
combination of the shape of a chain, such as dimethyl carbonate j]^lC), diethyl 
carbonate ( DEO^ methvlethvl carbonate (I VEC). ethyl acetate (EA), and a methyl 
propionate (PM), for example is mentioned. That this chain-like ester is the main solvent 
of the electrolytic solution means occupying volume with more these chain-like ester than 
50 volume % in [ all ] an electrolytic-solution solvent, it is desirable that chain-like ester 
especially occupies [ especially chain-like ester ] more than 70 volume % in [ all ] an 
electrolytic-solution solvent more than 65 volume % in [ all ] an electrolytic-solution 
solvent, and it is desirable that chain-like ester occupies more than 75 volume % in [ all ] 
an electrolytic-solution solvent especially. 

[0017] When chain-like ester ex ceeds 50 volum e % in [ all ] an electrolytic-solution 
solvent, in this invention, it makes it desirable to use this chain-like ester as the main 
solvent as a solvent of the electrolytic solution because a cell property, especially a low- 
tem perature pro perty are improved. 

t5018] However, as an electrolytic-solution solvent, in order to aim at improvement in 
cell capacity rather than it constitutes only from above-mentioned chain-like ester, it is 
desirable to mix and use the high ester (30 or more permittivity ester) of permittivity for 
the above-mentioned chain-like ester. Especially as an amount occupied in all the 
electrolytic-solutions solvent of ester with such a high dielectric constant, more than 20 
volume % is desirable more than 10 volume %, That is, if ester with a high dielectric 
constant becomes in [ all ] an electrolytic-solution solvent more than 10 volume %, 
improvement in capacity will come to be clearly discovered, and if ester with a high 
dielectric constant becomes in [ all ] an electrolytic-solution solvent more than 20 volume 
%, it will come to be still more clearly discovered [ improvement in capacity ]. However, 
as an amount occupied in the all electrolytic-solution solvent of ester high [ of a dielectric 
constant ] since there is an inclination for the electric discharge property of a cell to fall if 
the volume occupied in the all electrolytic-solution solvent of ester high [ of a dielectric 
constant ] increases too much, below 40 volume % is preferably desirable within the 
limits of more than 20 volume % more than 10 volume % as mentioned above, and it is 
below 25 volume % still more preferably below 30 volume % more preferably. 
[0019] As ester with the above-mentioned high dielectric constant, ethylene carbonate 
(EC), propylene carbonate (PC), butylene carbonate (BC), a gamma-butyrolactone 
(gamma-BL), an ethylene glycol ape fight (EGS), etc. are mentioned, for example, the 
thing of cyclic structu res, such as ethylene carbonate and propylene carbonate, is 
especially desirableTahnular carbonate is especially desirable, and ethylene carbonate 



(EC) is specifically the most desirable. 

[0020] Moreover, as a solvent which can be used together in addition to ester with the 
above-mentioned high dielectric constant, 1, 2-dimethoxy ethane (DME), 1, 3-dioxolane 
(DO), atetrahydrofuran (TUF), a 2-methyl-tetrahydrofuran (2-Me-THF), diethylether 
(DEE), etc. are mentioned, for example. In addition, an amine imide system organic 
solvent, ** sulfur or a ** fluorine system organic solvent, etc. can be used. 
[0021] As an electrolyte of the electrolytic solution, for example LiC104 and LiPF6, 
LiBF4, LiAsF6, LiSbF6, and LiCF3 803, It is independent (n>=2), or LiC4 F9 S03, 
LiCF3 C02, Li2 C2 F4 2 (S03), LiN (CF3 S02)2, LiC (CF3 S02)3, two or more sorts of 
LiCnF2n+lSOs3, etc. are mixed, and are used, especially - LiPF6 LiC4 F9 S03 etc. a 
charge-and-discharge property is desirable from a good thing Although especially the 
concentration of the electrolyte in the electrolytic solution is not limited, its about 0.4-1.5 
mol/1 is usually especially desirable 0.3 to 1.7 mol/1. 

[0022] A positive electrode For example, manganese dioxide, a vanadium pentoxide, a 
chromic-acid ghost, LiNi02 etc. ~ a lithium nickel oxide and LiCo02 etc. - a lithium 
cobalt oxide ~ LiMn 204 etc. ~ metallic oxides, such as a lithium manganic acid ghost, - 

- or 2 titanium sulfides It is produced by making a Plastic solid to metallic sulfide, such 
as molybdenum disulfide, or the mixture which added binders, such as an electric 
conduction assistant and a polytetrafluoroethylene, etc. suitably to those positive active 
materials by making current collection material, such as a network made from stainless 
steel, into a core material However, the production method of a positive electrode is not 
restricted only to the thing of the above-mentioned instantiation. 

[0023] especially ~ as a positive active material - LiNi02, LiCo02, and LiMn 204 etc. - 

- since high-energy density is obtained when the open circuit voltage at the time of 
charge uses the lithium multiple oxide which shows more than 4V on Li criteria, it is 
desirable 

[0024] A carbon material, a lithium alloy, an oxide, etc. are mentioned and especially a 
carbon material is [ that what is necessary is just the compound which can take a lithium 
ion electrochemically, reacts in part with the solvent of the electrolytic solution as a 
negative-electrode active material, and forms a coat on the surface of a negative electrode 
] desirable. And as the carbon material, a graphite, pyrolytic carbons, corks, glassy 
carbons, the baking object of an organic high molecular compound, a meso carbon micro 
bead, a carbon fiber, activated carbon, etc. can be used, for example. 
[0025] And as for the carbon material used as a negative-electrode active material, what 
has the following property especially is desirable. Namely, distance d002 between layers 
of the (002) field It is related, and 3. 5 A or less is desirable and is 3. 4 A or less still more 
preferably 3. 45 A or less more preferably. Moreover, about the microcrystal size Lc of c 
shaft orientations, 3 OA or more is desirable, and 80 A or more is 250 A or more still more 
preferably more preferably. And especially a mean particle diameter has desirable 10-13 
micrometers 8-15 micrometers, and 99.9% or more of purity is desirable, 
[0026] A negative electrode is produced by making a Plastic solid to the mixture which 
added the electric conduction assistant, the binder, etc. to for example, the above- 
mentioned negative-electrode active material or its negative-electrode active material 
suitably if needed by making current collection material, such as copper foil, into a core 
material. However, the production method of a negative electrode is not restricted only to 
the thing of the above-mentioned instantiation. 



[0027] 

[Example] Below, an example is given and this invention is explained more concretely. 
However, this invention is not limited only to those examples. 

[0028] LiPF6 after mixing example 1 methylethyl carbonate and ethylene carbonate by 
the volume ratio 76:24 and adding and dissolving 1, 3, and 5-trufFe RUORO benzene in 
this mixed solvent at a rate of 1 weight section to the above-mentioned mixed-solvent 
100 weight section The 1.4 mol/1 dissolution was carried out and the electrolytic solution 
composition is indicated to be by 1.4 mol/lLiPF6/EC:MEC(24:76 volume 
ratios)+l%TFB was prepared. 

[0029] EC in the above-mentioned electrolytic solution is the abbreviated name of 
ethylene carbonate, MEC is the abbreviated name of methylethyl carbonate, and TFB is 
the abbreviated name of 1, 3, and 5-truffe RUORO benzene. Therefore, 1.4 
mol/lLiPF6/EC:MEC(24:76 volume ratios)+l%TFB which shows the above-mentioned 
electrolytic solution is LiPF6 to the mixed solvent of ethylene carbonate 24 volume % 
and methylethyl carbonate 76 volume %. Dissolving mol [ 1.4 / /]L and carrying out 1 
weight section content of the 1, 3, and 5-truffe RUORO benzene to all the electrolytic- 
solution solvent 100 weight sections is shown. 

[0030] Apart fi-om this, as an electric conduction assistant, it mixed, and 6 weight 
sections, in addition the solution which made N-methyl pyrrolidone dissolve the 
polyvinylidene-fluoride 4 weight section in this mixture were added and mixed in the 
LiCo02 90 weight section, and the crystalline graphite was made into the slurry at it. this 
positive electrode ~ a mixture ~ it was uniformly made both sides of the positive- 
electrode charge collector which consists of an aluminum foil with a thickness of 20 
micrometers after passing the network of 70 meshes for a slurry and removing a big thing 
with **, and dried to them, and after that, after pressing with the roller-press machine and 
setting the total ** to 165 micrometers, it cut, the lead object was welded and the band- 
like positive electrode was produced 

[0031] It mixed with the solution which dissolved the graphite system carbon-material 
(however, graphite system carbon material which has property of distance d002 =3. 3 7 A, 
microcrystal size Lc=950A [ of c shaft orientations ], 10 micrometer [ of mean particle 
diameters ], and 99.9% or more of purity between layers) 90 weight section in the next, 
and was made to dissolve the polyvinylidene-fluoride 10 weight section in N-methyl 
pyrrolidone, and was made the slurry, this negative electrode ~ a mixture - it was 
uniformly made both sides of the negative-electrode charge collector which consists of 
band-like copper foil with a thickness of 18 micrometers after passing the network of 70 
meshes for a slurry and removing a big thing with **, and dried to them, and after that, 
after pressing with the roller-press machine and setting the total ** to 165 micrometers, it 
cut, the lead object was welded and the band-like negative electrode was produced 
[0032] After having put the aforementioned band-like positive electrode on the above- 
mentioned band-like negative electrode through the separator which consists of a 
microporosity polypropylene film with a thickness of 25 micrometers, winding spirally 
and considering as a spiral electrode object, it inserted into the closed-end cylinder-like 
cell case with an outer diameter of 14mm, and the lead object of a positive electrode and 
a negative electrode was welded. 

[0033] After it next poured in the electrolytic solution into the cell case and the 
electrolytic solution ftiUy permeated separator etc., it obturated, preliminary charge and 



ageing were performed and the organic electrolytic-solution rechargeable battery of the 
cartridge of the structure shown in drawing 1 was produced. 

[0034] When the cell shown in drawing 1 is explained, 1 is the aforementioned positive 
electrode and 2 is the aforementioned negative electrode. However, in drawing 1 , in 
order to avoid complicated-ization, the charge collector used in production of a positive 
electrode 1 or a negative electrode 2 is not illustrated. And 3 is separator, and 4 is the 
electrolytic solution and is making this electrolytic solution 4 contain 1, 3, and 5-trufife 
RUORO benzene as mentioned above. 

[0035] 5 is a cell case made from stainless steel, and this cell case 5 serves as the 
negative-electrode terminal. The insulator 6 which becomes the pars basilaris ossis 
occipitalis of the cell case 5 from a polytetrafluoroethylene sheet is arranged, the 
insulator 7 which also becomes the inner circumference section of the cell case 5 from a 
polytetrafluoroethylene sheet is arranged, and the spiral electrode object which consists 
of the aforementioned positive electrode 1, a negative electrode 2, and separator 3, the 
electrolytic solution 4, etc. are held in this cell case 5. 

[0036] 8 is an obturation board made from stainless steel, and gas air hole 8a is prepared 
in the center section of this obturation board 8. The annular packing of the product [ 9 ] 
made from polypropylene and 10 are flexible sheet metal made from titanium, and it is 
the heat variant-part material of that 1 1 is annular and the product made from 
polypropylene. 

[0037] By deforming with temperature, the above-mentioned heat variant-part material 
1 1 carries out the operation which changes the burst pressure of flexible sheet metal 10. 
[0038] 12a and gas discharge hole 12b are prepared, the terminal assembly made from 
rolled steel to which 12 performed nickel plating - it is - this terminal assembly 12 - a 
cutting edge - When gas occurs, the internal pressure of a cell rises and flexible sheet 
metal 10 deforms into the interior of a cell by the internal pressure elevation the above ~ 
a cutting edge - flexible sheet metal 10 is destroyed by 12a, and the gas inside a cell is 
discharged from above-mentioned gas discharge hole 12b to the cell exterior, and it is 
designed so that the destruction under the high pressure of a cell can be prevented 
[0039] 13 is insulating packing, 14 is a lead object, this lead object 14 has connected the 
positive electrode 1 and the obturation board 8 electrically, and a terminal assembly 12 
acts as a positive-electrode terminal by contact to the obturation board 8. Moreover, 15 is 
a lead object which connects a negative electrode 2 and the cell case 5 electrically. 
[0040] It replaced with examples 21 and 3 and 5-truflFe RUORO benzene, and the organic 
electrolytic-solution rechargeable battery of a cartridge was produced like the example 1 
except having carried out 1 weight section content of the^difluoro.benzene to the 
electrolytic-solution solvent 100 weight section. 

[0041] It replaced with examples 31 and 3 and 5-truffe RUORO benzene, and the organic 
electrolytic-solution rechargeable battery of a cartridge was produced like the example 1 
except having carried out 1 weight section content of the monochrome fluorobenzene to 
the electrolytic- solution solvent 100 weight section. 

[0042] The organic electrolytic-solution rechargeable battery of a cartridge was produced 
like the example 1 except having not added 1, 3, and 5-truffe RUORO benzene to the 
example of comparison 1 electrolytic solution. 

[0043] After charging to 4. IV by the 700mA constant current and amounting to 4. IV 
about the cell of the above-mentioned examples 1-3 and the example 1 of comparison. 



constant-potential charge of 4.1V was performed. The charging time combined both 700 
above-mentionedmA constant-current charge and constant-potential charge of 4.1V, and 
were 2 hours and 30 minutes. It repeated changing current into 140mA, discharging, after 
changing only current value into 700mA, discharging, after discharging to 2.75V by 
140mA and carrying out the constant-current charge and constant-potential charge in the 
above-mentioned conditions again next, and carrying out the constant-current charge and 
constant-potential charge in the above-mentioned conditions fiirther, and discharging by 
700mA, after carrying out the constant-current charge and constant-potential charge in 
the above-mentioned conditions fiirther after that 97 times. 

[0044] Next, it returned to the 140mA of the first current, and the same charge-and- 
discharge cycle was repeated, that is, 1 cycle and a two cycle - the charge-and-discharge 

cycle was repeated, having changed current value with 103 cycle, and measuring a 

load characteristic every 100 cycles 102 cycle 101 cycle, 3 cycle and the service capacity 
of each cycle - Q(n) (- here, when a load characteristic (capacity retention) when are 
expressed with number of cycles) and current increases 10 times by calculating Q(3) / Q 
(1) understands n and Q(l) xQ(103)/Q(3) xQ (101) is calculated, it is understood whether 
the load characteristic became how much bad in 100 cycles To this value having been [ 
this value ] 0.98 in the example 2, and this value having been [ thing ] 0.97 in the 
example 3, and having had few falls of a load characteristic in the example 1, in the 
example 1 of comparison, this value was set to 0.93 and the load characteristic was 
falling by 0.99. 
[0045] 

[Effect of the Invention] As explained above, in this invention, the fall of the load 
characteristic accompanying a charge-and-discharge cycle was able to offer the few 
organic electrolytic-solution rechargeable battery by making the electrolytic solution 
contain fluorine content aromatic compounds, such as 1, 3, and 5-trufife RUORO 
benzene. 



[Translation done.] 
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^mj!iM?§i«4>t' 1 of*a%fei±c^^ 

m^'^zm.th i 3 0 , iM$«OlSi^x;^r;i.*<^ 
mMet?W4't' 2 0 m.%^X±.^Z^J:h t SMc7)[6i±*U 

\,^jiXT'ju<7)^mmmm^x'^i!^^fi^W3^§'<^j: o-t 

$<?)«v^xXr/^^0^W^S^^S4»•C'Aa6|.Si: fC 

(i, ±ieto=fc3{3iof4«%jy±, mt<ii2om 

iL<{i3 0f*:W%WT, $<^tff*L<«i2 5*«% 40 

[00191 ±iBiS«*(7)ftV^xxr;Ut LTJi, itt 
;c.tfx^^y>:7-#^— b (EC) . rohvy;^?-*: 
^-b (PC) , yf-wy;&--t'^-b (BC) . ;^fy 
-r-y^-ay'^hy (r-BL) . xf-uy^'j 
-y-^L-yr^ h (EGS) ^rfc'*W^>ii. mzji^uy 

t<. mf*:Wt3JiX^Wy;«-#'^^-b (EC) 
*f^tV\ 50 
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[ 0 0 2 0 ] i/c. ±iElM^^^l^v^x;^ryHil?Kc# 
ffl^gg^r^^t LTfi . 7t t 1 . 2 - i^'^ N ^ v-x 
:?y(DME), 1. 3->'':t^y7>' (DO) , -f f 
5t N'075>- (THF) . 2-;<f-yl/-f-h5b Kn 
77^ (2-Me-THF) , i^'xf-^l/X-r^K DE 
E) ^fc>W 4.^1-1.. -?-iO<a*\ TSV-^ 5 YJkW^ 

h:LtifiX'^h, 

[002 1] m»fS£7)©S«i: tT(±, ^ci: ;t{fL i C 
104 . LiPFs . LiBF4 , LiAsFs , Li 
SbFe . LiCFs SO3 , L i Ci F3 SO3 , L 
iCF3 CO2 , Li2 C2 F4 (SO3 )2 . LiN 
(CPs SO2 ) 2 . L i C (CF3 SO2 ) 3 . Li 
CnF2nMS03 (nS2) ^j:iiifimkX'tfz{i2mX 
±il^LTfflV^^>ixl.. #(::L i PF6 ^LiC4 F9 
SO3 ti:}Ltl^m:Mm'&ifm^j::iti}-^^1k^tL\\ € 

(i^V^;!)\ ii^O. 3-1. 7mol/K#t0. 4 
-1. 5mo l/iej^*>*»^tt,->, 

[0022] je®±. fztui, zmt-^yfy. 

^uJ^rn^m, L i N i O2 ^rifOU-?- 
^l.--y'r)V^\m. LiCo02 ^rt'soU-^-'^AaA' 
;l^hi?'fl:%. LiMnz O4 ^:i:'<J0U^n'A-7y;«*yi? 

7'fy^j:}^cr>±m^^imi. ttzi.i^tihcriWm^'^'.z 
SmttfJ^'-K u r h 7 7;Pjf pxf - w y f <?)*S«ffJ5r 

tih. tztzL. imcri^-nmitlim^nijcrxDMz 

[0023] «fCE«E^S^^«i: tt L i N i O2 , Li 
C0O2 . LiMn2 O4 ts:iicr)ftW^<m^nS.tl^l' 

■^\±. -&x.^-)Vi^-^^ti^'^^1xh<r)X'UtL\^. 
[00 24] mSgtlBtLTJi, 'J^'>A^:ty$:m 

%^t^m\>z^hxix^mx\ wmmcnm^t-mKmL 
xnm<r>mm\<zAmi:m^-thit-^^x'hfnik<. tz 

ti. mzmmwmt^\ ^lx. ^(o^nnt 
[ 0 0 2 5 ] -eLT. mm^nt Lxm^^h^mnn 

•f60 (002) ffi<:0lli]»doo2 tMLTJi, 3. 5 
AUlW»tL<, J:0»*L<{i3. 4 5 AWT, $ 

c^i,zmL<i,i3. AmTX'hh. ttz. cmmtT) 

*S^^-9--<XLctML.t(i, 30kV)±bmtt<. 
J:0*fl;U<{i8OAJiLh, S4>Kifft U<(i2 5 0 A 
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0-1 3^im^^#^L<. *$S{±99. 9%lil±*<#t 

[0026] %mt. tzbtu. }Lm.W{mntfM 

mWizitBfh:iti.zl-:,Xf^m^ixi,. tztzL. t@ 

cr>^-)mi±im^-<n%>(r>(^Mzm^fih^t\±ti: 

v\ 

[0027] 

[MftW] ortc, mmimx:^wMi^^m^ 
[0028] %mm\ 

m^tie : 2 4T1I^L. , 3, 5 

- h- 'J n'<>-fe:y&±iSii^?i^« 1 0 OfiSgptc 
*tL-C l*figl5£7)|lJ-^t"^PL, Wli. L i P 
Fe Sri. 4mo \/\mm^^tX. . 4 mo 

1/1 LiPFe /EC : MEC (24 : 7 6{*«Jt) 
+ 1 %T F B T-S^ $ ix?. L fc, 

[00 2 9] ±iBm^t;fc(tl.. ECJixf-^y;^?- 

OB|S^t-3!)0. TFB{il. 3, 5 - h U 7/p3rP'<y 

4mol/lLiPF6/EC:MEC (24:7 6f*: 
m)t) +1%TFB{±. Xf-l/yX?-^^— h2 4f*« 

(CLi PFs ^1. 4mo 1 / 1 ?§jS§-t^:. *^Ol , 
3. 5-h'j7/l/:to'<.y^fy$r^M?Sj§i«l 0 Ofi 
IgptwM It 1 $ -tiri^^ i cot'S) I. ; t S: 5^ t 

[00 30] ^iXfc{±SiHl. LiCoOz 90a*g5CC 

'J 7 -y fbh'r^ 'J T>4 MSKS- N 
tnU Yy\z:m'&'ifc:mSL^%^tX^-^\^XXy 'J- 
ictTt, ;<7)jESi-^fJX7'J-2r7 0;<7>':i«0«Srji 

}v 5 ri':^ ^> ts:h'^mmi-(r>m^\.zn-vzm^ l 
[0031] ortc, ari^sMj^wf-f (7t:/"iL. iiiasg 

^doo2 =3. 3 7 A, ctt:^r(6]cOMH^B^-r^XLc = 
9 50A. Tl^f4glO>uin, J$g9 9. 9%tLlifcV^ 
di|ftt^^llfS^^*rf() 9 0SSa?2-, ^'J7-y 

5 y - 5: 7 0 -y 1^ JL so «i 5: a S -ti-C ^ t <7) Sr IR 
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0ffaSB£»LTJ£iI5r 1 6 5//mi:L7t^, 

[0032] mW^^WmW^ 15 u m<oa?Ltt;Ky 
r n t U y 7 -f A*- 4.^ I. •fe>' V- ^' Sr^TM^T ±iSS 

«ft®tfita. \^m.^z^'^\^x\mimM^)i uz 

f^. i^hgl 4mm<:0*Smi^£0m?fi^^-Xl^tCJfA 
L , Effifc J; t/t «S« y - F*eOi§«S:tT-5 . 
[0033] o^-tH^^Sjftjr-xrttaAL. « 

1003 4] mi iz^tmmz-:>\.^xmm-t&t. m 
mii.<7)iEmx\ 2iimiicriMMX'h&. fzfzL. mix- 

w-feAv-^T', 4{imft??gTS>o, ^<om^?g4{c{i 

MEiOi a 1 1 , 3, 5-hy7;P7ra'<yHf>'2r** 
20 [0035] 5lix^yi'X^cr>nM'y-:^X'^0. 

^(Dm^^-^^^imws'f^mi^x^^t. B?ifidr-x 
iw^m^emm^ti. m^ir-xscoj^mmzhyii^j 

X5^i,ziSi^^tiX\^h, 

[00 36] 8i,txTyu:^sm<^iinmxh'o , zct) 

30 I. 9(i4^y7-pbVySc^]l«A-.y^y;/. 1 OJi'^ 

fy^co^mmmx\ i im^x-^or^^^uym 
(^mmmxhh, 

[0037] ±B^mm 1 1 iiwzx -ox^m- 
hztizxi. ^mtwM 1 0 coffi^E^i 5: ^-i. mm 

[0038] 1 2 Ji- <y -y ^ S:]IS tJt jESSIK<7) 

^t'l) 0 . 1 2 1 (i^^ 1 2 a t /fxM^ 

\iiiii2bki}mfhixx\>^x, mr^\^mzffxti^m. 

LXVM(^ mSM^±^ L , cortJBEJi^ J; o T ^ 
40 l«tt««l 0*i'^'ff^L/^t§=t::, ±ie«^l 2aCJ:-^ 

SflilfLl 2 b*>4>m?fi^H35t:#faiUT. €vffi<7)ai±TT' 

[0039] 1 3<iffiMi>'>°7^y/t\ 14{iy-Hi!|s 
T'*0> C:i0y-h'<*:14(iiE®li:f*n«8fcSrm5l. 

6<)icjt^L-c*5 0, seT«i 2^±^^□«8fc«g!^i!l!i^i: 
^r-x 5 1 ^m^mizmmth y - h<4;T'?> h . 

[0040] ll!S^J2 
50 1,3, 5-hy7;u^u<y-fe'yC'ft;cT. >''7;P:t 
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[0 04 1] siifiws 

1, 3, s-h'j^/L-jro^y-t'ytcfttT, 
7i-n'sy-tfy$:m^?SjS^l 0 oaftaJtc^tur 1 MM. 

[0042] itmm 1 

[0043] immmM i - saxx/mm i cr)mmz 

OV-iT. 7 0 0mA<7)£«-ST4. IVfC^fliL. 

4. ivi,zmuzmii4. 1 viogmE^msrff-^it. 

5El:B$ra{i±l57 0 0 m AT-<^gl:»iD£mt 4 . 1 Vf 

ortc. i40mA-c2. 7 svtx-mmi. nv'±ti 

CO^^ 7 0 OmACC^X.-Cj!5«L, S ^>lC±ie^ffX'CO 
^S55smi3 J:l/S®E?i:l;2: L^cf^, 1 4 0 m 

J: l>'^«E5E«$r Uz^. 7 0 0m ATKmf ^ 
::tSr9 7lHl^0jiL3to 

[0044] ort;, wm(r)mMi4 0mAi,zmixm 

3^-i9lV. 1 0 l-tf^^^yp. 10 2-9--^ 
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C^lV. 1 0 3-!f ^-^l/ hnMM.'i^lX%M^ 

<^m^^ 1 0 0-*r^i^>Viit\,z'fi\^r>-:>^ imM-^^ 9 

(n) d^X'. n\,i^^9)i'Wi)X'mtt. Q(3) 
/Q ( 1 ) Sff^r-ri-Cltt.}: 0. «SE*U OfgC^-^ 

;^cii^(7)ft?^#tt {mMmm q ( i ) x 

Q (103)/Q (3) XQ (101) mntht. 

1 0 0^f 9)VX'mWm< t^-yfzti^ifh 

i)^h> mmix'\±, :i<r>m^o. 9 9x\ mim2X' 

10 (i, >I«ffl*^0. 98t*0. ^Jil(5iJ 3 t'ti . i coffi*^' 
0 . 9 7X'h'>X. n ^m^<Di&Tm-^j:*' o 7t 
^tmilX'ii. Z<mi}^0. 93i:^0, ft?t«H4 

[004 5] 

mzi. 3. 5-N'J7yl^Ji-0'^y-fe'>'^i:07-/^# 

^^^■r^ztipX'^tz. 

20 [lliBO©m=S:iJiBfl3 

[01 ] :^mizi?^i^mmmzd:s.mco-m^m 
mzif^twimmx'hi>> 

1 jEm 

2 flffi 

3 -feAV-:? 

4 m?s 
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PROBLEM TO BE SOLVED: To provide an organic electrolyte 
secondary battery with 

low deterioration in load characteristics attendant on 
increase in 

charge/discharge cycles. 

SOLUTION: In "an organic electrolyte secondary battery 
having a positive 

electrode 1; a negative electrode 2, and an organic 
electrolyte 4 as the main 

constituting element, a fluorine-containing aromatic 
compound is contained in 

the electrolyte 4. As the fluorine-containing aromatic 
compound, for example 

trif luorobenzene, monofluorobenzene, and dif l uorobenzene 
are preferable, anff"" * 

the content of the fluorine-containing aromatic compound 
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preferable to be 

0.1-10 pts.wt. based on 100 pts.wt. electrolyte solvent. 
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